A yellow-pigmented bacterial strain, designated Y2
On the basis of phenotypic, genotypic and phylogenetic evidence, strain Y2
T represents a novel species of the genus Luteimonas, for which the name Luteimonas soli sp. nov. is proposed. The type strain is Y2 T (5ACCC 19799 T 5KCTC 42441 T ).
The genus Luteimonas was first proposed by Finkmann et al. (2000) , and at the time of writing, contains only 11 species with validly published names (http://www. bacterio.net/). Members of the genus Luteimonas have been isolated from a wide range of habitats, including an ammonia biofilter (Finkmann et al., 2000) , food waste (Young et al., 2007) , fresh water (Chou et al., 2008; Wu et al., 2013) , seawater (Baik et al., 2008) , tidal flat sediment (Roh et al., 2008) , hydrocarbon-contaminated soil (Zhang et al., 2010) , tidal flat (Park et al., 2011) , cucumber leaf (Sun et al., 2012) , seashore sediment (Romanenko et al., 2013) and deep-sea sediment (Fan et al., 2014) . In this paper, the taxonomic position and characterization of strain Y2 T , isolated from a farmland soil in Bengbu, Anhui province, PR China (328 939 N 1178 349 E), is described.
The temperature and the pH of the soil sample were 26 8C and pH 7.6. The content of organic matter and total N were 15.2 g kg 21 and 1.0 g kg
21
, respectively, and the available P, K, Cu, Zn, Mn, Fe and B were 19.2, 144.6, 2.3, 1.0, 26.6, 39.7 and 0.3 
mg kg

21
, respectively. For isolation of strain Y2 T , 10 g soil was diluted 10-fold with sterilized ddH 2 O, then spread on modified mineral salts medium (MMSM) agar (1.0 g L-asparagine, 1.5 g K 2 HPO 4 , 0.5 g KH 2 PO 4 , 0.2 g MgSO 4 . 7H 2 O, 1.0 g NaCl, 1.0 g NH 4 NO 3 and 15.0 g agar per litre water, pH 7.2) and incubated at 30 8C for 4 days. Colonies produced were picked and cultured in Luria-Bertani (LB) medium at 30 8C for 3-4 days. Strain Y2 T was obtained after several streakings and transfers on LB plates. The pure culture of strain Y2
T was preserved at 280 8C in LB medium containing 15 % (v/v) glycerol.
Genomic DNA from strain Y2
T was extracted and purified according to the method of Ausubel et al. (1995) . The nearly complete 16S rRNA gene sequence of the novel strain was obtained by PCR amplification using the universal primers 27F (59-AGAGTTTGATCCTGGCTCAG-39) and 1492R (59-GGTTCCTTGTTACGACTT-39), originally presented by Lane (1991) . The amplified PCR products were cloned into the pMD18-T vector (Takara), transformed into competent Escherichia coli DH5a cells and then sequenced using an automated sequencer (model 3730; Applied Biosystems). The 16S rRNA gene sequence was compared with available sequences using the EzTaxon-e server (Kim et al., 2012) . Phylogenetic analysis was performed using the software package MEGA 6.0 (Tamura et al., 2013) after multiple alignments of data by CLUSTAL X (Thompson et al., 1997) . Phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Fitch, 1971 ) methods and evolutionary distances were calculated according to Kimura's two-parameter model (Kimura, 1980) . In each case, bootstrap values were calculated based on 1000 replicates.
For the morphological, biochemical and physiological analysis, strain Y2
T and the type strains Luteimonas mephitis B1953/27.1 T and Luteimonas lutimaris G3 T were cultivated on LB agar or in LB broth at 30 8C. Gram staining was performed using the method described by Beveridge et al. (2007) . Cell morphology was observed using a transmission electron microscope (model H-7650; Hitachi) after incubation for 12 h on LB agar. In preparation for electron microscopy, the bacterial cells were suspended in 0.85 % NaCl. The cells were then dried on a nickel-coated mesh, negatively stained with phosphotungstic acid and examined (Sun et al., 2014) . The motility of cells was tested by the hanging-drop method (Suzuki et al., 2001) . Acid-fast staining was performed as described by Ebersole (1992) . Oxidase and catalase activities were tested according to the methods of Dong & Cai (2001) . Sensitivity and resistance to antibiotics were investigated on LB agar using antibiotic discs (Hangzhou Microbial Reagent). To test whether cultures could grow without oxygen, strains were cultured on LB agar in an anaerobic jar filled with nitrogen and a packet of AnaeroPack-Anaero (Zhang et al., 2015) . The temperature range for growth was determined on LB agar under various temperatures (0, 5, 10, 15, 20, 25, 30, 37 and 42 8C) . The pH range (pH 4.0-10.0 at 0.5 pH unit intervals) for growth was determined in LB broth that was buffered with citrate/phosphate buffer or Tris/hydrochloride buffer (Breznak & Costilow, 1994) . Tolerance to NaCl was tested in the MMSM medium containing 0-10 % (w/v) NaCl at 1 % intervals. Growth was also tested on R2A agar (Difco), LB agar, TSA (Difco) and MA (Difco) at 30 8C. Additional enzymic activities, biochemical features and carbon source utilization of strain Y2 T were determined by using the API ZYM kit, API 20NE kit (bioMérieux) and GN2 MicroPlate system (Biolog) according to the manufacturers' instructions.
For this study, if not mentioned otherwise, bacteria were inoculated into the LB broth and cultivated at 30 8C. Exponential phase cells were utilized for the extraction of fatty acid, respiratory quinones, DNA and polar lipids. The fatty acid profiles of strains were determined according to the manufacturer's instructions of the Sherlock Microbial Identification System (MIDI) described by Sasser (1990) . The fatty acid methyl esters mixture was obtained from cells by saponification, methylation, extraction and purification, and separated by Agilent Technologies 7890A GC system configured with an Agilent gas phase capillary column (0.2 mm625 m, ultra25 % Phenyl Methyl Silox). The results were analysed by using the MIDI Sherlock Microbial Identification System version 6.1. All the strains were in the same cultivation and analysis conditions. Respiratory quinones were extracted according to the method of Collins et al. (1977) and separated by HPLC. Analysis of polar lipids by two-dimensional TLC was carried out by the Identification Service of the Leibniz Institut Deutsche Sammlung von Mikroorganismen und Zellkulturen (DSMZ), Braunschweig, Germany. The DNA G+C content was determined by reverse-phase HPLC according to Mesbah et al. (1989) . DNA-DNA hybridizations between strain Y2 T and the reference strains were carried out using the method described by De Ley et al. (1970) , through DNA extraction, purity analysis and calculation of the degree of hybridization based on the renaturation rate.
A nearly full-length 16S rRNA gene sequence (1502 bp) of strain Y2
T was obtained and showed highest similarities to 16S rRNA gene sequences of Luteimonas mephitis B1953/ 27.1 T (99.1 % 16S rRNA gene sequence similarity), Luteimonas lutimaris G3
T (98.6 %), Luteimonas abyssi XH031 T (96.2 %) and Luteimonas aquatica RIB1-20 T (96.0 %). Three kinds of phylogenetic trees were reconstructed with other members of the family Xanthomonadaceae, and Escherichia coli ATCC 11775 T (GenBank accession no. X80725) was used as the outgroup. In the neighbour-joining phylogenetic tree (Fig. 1) , strain Y2
T grouped among species of the genus Luteimonas and formed a branch with Luteimonas mephitis B1953/27.1 T and Luteimonas lutimaris G3 T (Finkmann et al., 2000; Park et al., 2011) , which were then used as reference strains in this study. In addition, similar results also appeared in the maximum-parsimony and maximum-likelihood trees (Figs S1 and S2, available in the online Supplementary Material).
Strain Y2 T was Gram-stain-negative and strictly aerobic. Cells were rod-shaped (0.3-0.561.4-2.0 mm) when cultured on LB agar at 30 8C for 12 h (Fig. S3) , and non-spore-forming, non-flagellated and non-motile. Cells could grow on MA, LB and R2A agar, but not on TSA.
Colonies were approximately 1-2 mm in diameter, smooth, circular, convex and yellow after cultivation on LB agar for 48 h at 30 8C. When tested on LB, growth occurred at 10-37 8C, but not at 5 or 42 8C, with 30 8C as the optimal growth temperature. The strain grew at pH 5.0-9.0 (optimum pH 7.0) and in the presence of 0-4.0 % (w/v) NaCl (optimum 2.0 %). More morphological, physiological and biochemical characteristics of strain Y2
T are given in the species description and Table 1 . Accordant and differential characteristics between strain Y2
T and the type strains of related species of the genus Luteimonas are also detailed in Table 1 .
The major fatty acids of strain Y2 T (.5 %) were iso-C 15 : 0 , iso-C 17 : 0 , summed feature 9 (C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c), iso-C 11 : 0 3-OH and iso-C 11 : 0 , which were similar to the type strains of other species of the genus Luteimonas. However, differences in the amounts of respective fatty acids, especially major fatty acids, were found between strain Y2
T and the reference strains, Luteimonas mephitis B1953/27.1 T and Luteimonas lutimaris G3 T ( Table 2 ). The predominant respiratory quinone of strain Y2
T was ubiquinone-8 (Q-8), which is consistent with the other members of the genus Luteimonas. The polar lipids consist of phosphatidylethanolamine, phosphatidylglycerol, diphosphatidylglycerol, one unknown aminolipid and four unknown phospholipids (Fig. S4) . The DNA G+C content of strain Y2
T was 68.9 mol%, which fits the characteristic of the genus Luteimonas (Table 1) . Strain Y2
T exhibited a DNA-DNA relatedness value of 43.6¡0.5 % with Luteimonas mephitis B1953/ 27.1 T and 43.9¡2.1 % with Luteimonas lutimaris G3 T , which were lower than the value of 70 % that is commonly accepted for definition of a novel bacterial species (Stackebrandt & Goebel, 1994) .
On the basis of the multiple taxonomic data described above, strain Y2
T represents a novel species of the genus Luteimonas, for which the name Luteimonas soli sp. nov. is proposed.
Description of Luteimonas soli sp. nov.
Luteimonas soli (so9li. L. gen. n. soli of the soil).
Cells are Gram-stain-negative, strictly aerobic, rod-shaped (0.3-0.5|1.4-2.0 mm) when cultured on LB agar at 30 uC for 12 h, non-spore-forming, non-flagellated and non-motile. Colonies are approximately 1-2 mm in diameter, smooth, circular, convex and yellow after cultivation for 48 h on LB agar at 30 uC. Growth occurs at 10-37 uC, but not at 5 or 42 uC. The optimal temperature for growth was 30 uC. Growth occurred at pH 5.0-9.0 (optimum pH 7.0) and in the presence of 0-4.0 % (w/v) NaCl (optimum 2 %). Grows on MA, LB and R2A agar, but not on TSA. Oxidase-and catalase-positive. In API 20NE tests, positive for aesculin and gelatin hydrolysis; and negative for nitrate reduction, indole production,
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following carbon sources are utilized (positive in the Biolog GN2 system): glycogen, Tween 40, N-acetyl-D-glucosamine, pyruvic acid methyl ester, acetic acid, cis-aconitic acid, formic acid, b-hydroxybutyric acid, a-ketobutyric acid, The dominant fatty acids (w5 %) are iso-C 15 : 0 , iso-C 17 : 0 , summed feature 9 (C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c), iso-C 11 : 0 3-OH and iso-C 11 : 0 . The major respiratory quinone is ubiquinone-8 (Q-8). Polar lipids consist of phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol as the predominant components, and one unknown aminolipid and four unknown phospholipids as minor components.
The type strain, Y2 T (5ACCC 19799 T 5KCTC 42441 T ), was isolated from farmland soil from Bengbu, Anhui province, PR China. The DNA G+C content of the type strain is 68.9 mol%. *Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system. Summed feature 3 contained C16 : 1v7c and/or C16 : 1v6c; summed feature 9 contained C16 : 0 10-methyl and/or iso-C17 : 1v9c.
